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Qerotor pump*. 

A ge rotor pump. Figure 1> has the usual male lobed rotor 18 with n lobee meshed In 
anndus 12 with n -4* 1 lobes, trie two being both but relatively roiatabie on pai "' 
improvement oonaTsS of making the lobee helically extending which smootha 
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This Invention relates to gerotor devices which 
comprise * rotor having H lobes and which Is located 
eccentrically and Internally of alobed annulus having 
a larger number of lobaa (e.g. n -*■ 1) , These parts form 
a aerlae of chambers each bounded by lines of con- 
tact between the respective parts, and of different 
volumes; adjacent to a position where one rotor lobe 
la fully meshed between two annulus lobes the cham- 
bers are minimal, and at an approximately diametric 
position, (according to whether the rotor has an odd 
or even; number of lobes) trie chamber is maximal. 
When the rotor la rotated relative to the annulus the 
Individual chambers vary In volume. 

ft Is known from U.S. patent 4863357 to make 
both abator (a stationary annulus) and rotor conical, 
with variable pitch spiralling lobes which result in con- 
stant axial length chambers which however reduce In 
volume due to the reduced fobs height along the 
cones . This Is to be used as a fluid compressor with 
flow esaentiaQy along the cuds from the large end to 
the email end of the cone. Such a compressor 
requires e substantial axial length. 

It Is eiso known to make down-hole motors, that 
is exist flow pumps using the tubular s tutor with a spi- 
rally multiple-start internal thread, meshed with a gen- 
erally cylindrical rotor having a multiple-start male 
thread differing In start number. Again the axial length 
Is an Important factor fn pump output and flow 'is 
esBon tiel ly along the axis from one end to the other. 

Many g o rotor designs are used as I.e. engine lub- 
rication pumps In situations where compact axial 
dirrtensions are Important and sometimes the in Jet 
and outlet are to be at trie same axEat end. The spiral- 
ling arrangements with axial flow through the pump 
are then unsuitable for both reasons and the conven- 
tional arrangement for such pumps Is to use a rotor 
and annulus which are both prismatic and moreover 
mount the annulus for rotation at a different speed to 
that of the rotor so that It Is no longer a stator, which 
avoids the need for a wobble stick type drive. In such 
an arrangement there Is a pulsating pressure output 
which can be part-smoothed by providing an outlet 
port extending over a substantial arcuate segment so 
that a series of such chambers is exposed to me outlet 
poet. 

There la a necessary clearance between the 
parts in a radial direction for example but not exclu- 
sively as eo-caiied dirt clearance* but this Is as small 
as possible to avoid leakage from high pressure 
chambers to lower pressure chambers, and ideally 
every chamber Is always bounded by two lines of con- 
tact between the annulus and rotor. 

There are two spectre problems with pumps of 
this kind namely noise and pressure fluctuation or rip- 
ple. Trie former, nobs, ts due to clearance being taken 
up especially as the chambers go from the Inlet side 
to the outlet side and vice versa, so that In practice as 
each rotor lobe mo ves to the lowest pressure position 



It tends to hammer on the annulus. The second prob- 
lem Is due to the succession of chambers moving Into 
register with the porta and the pressure ripple ts of 
greatest amplitude and lowest frequency with smaller 
values of n (and vice versa). 

The object of the Invention is to provide Improve- 
ments. 

According to the Invention, a ge rotor pump set 
comprises an annulus and rotor with different lobe 
numbers, both rotatabla but relative to one another on 
parallel axes, and with fixed Inlet and outlet ports pro- 
vided in a pump body housing the set and at one and 
the same axial end of the set. and Is characterised in 
that the lobes of both parts spiral helically along their 
length. 

The angle of inclination of the helix will depend 
upon other parameters Including axial length of the 
gerotoreelv and In general the helix will be such as to 
locate one axial end of each inter-lobe chamber no 
more than a small fraction of one lobe out of phase 
with the opposite end- 
It Is however with In the scope of the Invention to 
provide either the inlet or the outlet port at bom ends 
of the pump, for example using an external passage 
linking the two ends and connected to the Inlet or out- 
let. This is particularly useful in the case of the Inlet 
side rather than the outlet because of the general dif- 
ficulty In obtaining good chamber filling without cavi- 
tation. Usually it Is considered unnecessary to 
duplicate the outlet ports at both axial ends because 
there is less difficulty on the high pressure side of the 
pump. However there may be advantage with the pre- 
sent invention In such a duplication on the outlet side 
because, as will be appreciated, the ports if provided 
at both ends and axially (not helically) aligned will con- 
sequently be reglsteied with different chambers at 
any one time. Hence the pressure ripple will be 
smoothed because one chamber In the highest press- 
ure position will deliver to first one. than bom, then the 
other of ths respective outlet ports, and at the first and 
third of these times other chambers will also be In the 
highest preeeure/dejlvery position end will also be 
delivering to the outlet. So the pressure fluctuation will 
be reduced and smoothed. 

Most stgntffcantly, the invention Is believed to 
reduce noise because, instead of the full width of one 
lobe hammerin g on the other the highest pressure 
point win roll helically and travel ax tally, thus spread- 
ing the time value In like fashion. 

Ths Invention is now more particularly described 
with reference to the accompanying drawings w he- 
Figure 1 fcs a sectional elevation of a typical 
g ©rotor pump; 

Figure 2 Is o perspective view of trie annulus of 
said pump; 

Figure 3 is a plan view of said annulus; 
Figures 4 and 5 are views similar to Figures 2i 
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3 showing the rotor of said pump, and 

Figure 6 is a side elevation of said rotor. 

Turning first to Figure 1 the pump comprise a 
body lO having, s cylindricaF cavity which journals 
annulua 12 for rotation about axis 1 4. Rotor 16 ia 5 
mounted to turn on axle 18. In the Illustrative exampls 
tha rotor has frve lobes and the annulue six. One or 
other of the rotor and annul us is driven by means not 
shown for example a shaft projecting axially, and the 
rotation la transferred to the other of the rotor sat but 10 
at a different speed. 

The end wall of the body has inlet and outlet ports 
formed therein as shown by dotted lines. Assuming 
the direction of rotation to be In that of the arrow A, 
port 20 Is the Inlet and port 22 fs the outlet. 15 

A series of chambers 30.32, 34. 36 and 33 la for- 
med between the parts. The number of chambers is 
equal to the number of rotor lobes. As the ga rotor 
turns, chamber 3D expands In volume as it goes 
through the positions of 32,34 and then decreases in 20 
volume as It goas through the positions 33 and 38. 
During the expansion time, fluid is Induced Into the 
pump, and during the contraction time, fluid Is expres- 
sed out of the pump, through the respective ports. 

The outlet pressure expressed graphically 2& 
against the rotation eyete will be aeon to be maximal 
when the chamber 38 sweeps over the final portion (in 
the direction of rotation) of the outlet port 22, becom- 
ing minimal as the line of contact 42 between the rotor 
and the annulue, at the tracing end of the chamber 3 S. so 
passes that point. Pressure Increases again to a 
maximum and then falls to the minimum when the next 
contact Una passes the point. This Is the source of the 
rip pi a effect mentioned earlier herein. 

The pump as described so far In connection with 3s 
Figure 1 fs entirely conventional and typical of the 
prior art. Both rotor and annulue are prismatic, having 
Identical shape and dimension for their opposite axial 
ends, and with points on the periphery at each end 
connected by straight lines lying in planes essentially *o 
containing the axfs of rotation of the part- 

According to the invention both annulue and rotor 
are non-prismatic end whilst having like end faces are 
spiralled at one and the same helix angle for both 
components. Thus Figure 1 could be a cross section *s 
taken on any point along the axis 18. 

The selected helix angle in relation to axial length 
of the components Is suoh as to provide a smell frac- 
tion of the helix angle necessary if a complete phase 
change were required. Thus for a six lobed annulus, so 
a SO dcg. helix, turn would bring about one phase 
change. In the Illustration about 1 o dag, la employed 
as Indicated on Figure 3. Values of this order and 
within the range 5-15 deg. are preferred by other 
angles are possible. as 

The effect of the he 1 1 city may be considered thus: 
the highest pressure chamber 33 in effect extends cir- 
curnferen dally for (In the case of the illustrative 



example) IO deg. So that during passage of this 
chamber through the zone before the following seal- 
ing line cuts off delivery, high pressure fluid can be 
delivered over a mora widely distributed portion of the 
revolution cycle then In the prior art. This beings about 
the smoothing offset. 

The notes reduction phenomena needs a more 
complex explanation, out simply expressed Js due to 
the pressure smoothing. Each pressure peak: In the 
fluid applies an equal and opposite reaction to the 
rotating parte, so that If the pressure peak Is distri- 
buted over 10 deg. of arc Instead of near Instan- 
taneously, the minimised mechanical reaction of the 
pump components avoids or reduces noise gener- 
ation correspondingly. 



Claims 

1. A rotor pump comprising an annulue and rotor 
with different lobe numbers, both rota table but 
relative to one another on parallel axes, and with 
fixed Inlet and outlet ports provided In a pump 
body housing tine set and at one and the same 
axial end of the set, and Is characterised In that 
the lobes of both parts spiral helically along their 
length. 

2. A gero tor pump as claimed In Claim 1 wherein the 
helfx angle is such as to locate one end of each 
lobe In the range of -t-5 to +15 dega. out of phase 
with the opposite end of the same lobe. 

3. A gerotor pump as claimed in Ctaam 2 wherein the 
outer ph£*sa angle Is of the order of 1 0 deg. 

4. A gero tor pump substantially as hereinbefore 
described and with reference to the accompany- 
ing drawings. 
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Fig. 6 
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